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OVERVIEW OF SURVEY 

Survey of industry professionals re decisions that are 

central to WRA activities, but aren’t always included in 

core technical discussion 

Gain insight into considerations that influence decisions 

Hope to provide a window into variation in practices, not 

necessarily to make recommendations regarding a 

“standard” 

 In order to maintain anonymity and for simplicity, results 

have been binned 

36 respondents 
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DEMOGRAPHICS 
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0% 10% 20% 30% 40% 50% 60%

Developer Only

Developer and Owner

Consultant

What sector of the industry are you in? 



DEMOGRAPHICS 
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0% 5% 10% 15% 20% 25% 30% 35% 40%

Less than 3 years

3 to 6 years

7 to 10 years

More than 10 years

What period of time does your organization's 

experience with advanced stage turbine siting span?



DEMOGRAPHICS 
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0% 10% 20% 30% 40% 50% 60% 70% 80%

Less than 250 MW 

250 MW – 750 MW 

More than 750 MW 

In how many MW of completed wind projects has 

your company been involved? 



METEOROLOGICAL CAMPAIGNS 
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0% 10% 20% 30% 40% 50% 60% 70%

More than 1 MET per 25 MW

1 MET per 25 MW 

1 MET per 50 MW 

1 MET per 100 MW 

Less than 1 MET per 100 MW

Which choice most closely represents the type of pre-

construction MET tower coverage you typically have on your 
wind power sites as they go into construction? 



METEOROLOGICAL CAMPAIGNS 
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0% 20% 40% 60% 80% 100%

Never

Sometimes

Always

How often do you utilize redundant sensors at each 
height level on a pre-construction MET tower? 



METEOROLOGICAL CAMPAIGNS 
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METEOROLOGICAL CAMPAIGNS 
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0% 10% 20% 30% 40% 50%

None

Some

Most

All

For your standard pre-construction MET tower 
configuration, how many of your anemometers 
are Class I sensors? 



METEOROLOGICAL CAMPAIGNS 
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0% 10% 20% 30% 40% 50%

inflow angle

turbulence

icing conditions

meteorological tower type

wind speed distribution

ease of access

Not varied

Do you vary anemometer selection on a site-specific 

basis? Why? (select all that apply) 



METEOROLOGICAL CAMPAIGNS 
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0% 10% 20% 30% 40% 50%

1 yr

2 yrs

3 yrs

Only when they are showing signs of 
trouble, regardless of age 

If they are not showing any indications of problems, 

is there an age at which you typically decide to 
replace anemometers? 



METEOROLOGICAL CAMPAIGNS 
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0% 10% 20% 30% 40% 50% 60% 70%

Never

Sometimes

Always

Do you make an effort to collect data related to 

atmospheric stability? 



METEOROLOGICAL CAMPAIGNS 

14 

0% 20% 40% 60% 80%

In-house monitoring 
using custom in-house 

software 

In-house monitoring 
using software that 

came pre-packaged with 
the data logger 

In-house monitoring 
using third party 

aftermarket software 

Third party monitoring 
service 

What methods do you use to ensure that your in-field 

sensors are working properly? (check all that apply) 

Developer Only

Developer and Owner

Consultant



METEOROLOGICAL CAMPAIGNS 

15 

0% 10% 20% 30% 40% 50%

Rarely

Sometimes

Regularly

How often do you use MET towers taller than 
60 m for pre-construction MET campaigns? 

None

1 to 5 

6 to 15 

16 to 40 

41 or more 

Projects 



METEOROLOGICAL CAMPAIGNS 
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0% 10% 20% 30% 40% 50% 60%

Never

Rarely

Sometimes

Regularly

How often do you utilize SODAR / LIDAR in your pre-

construction MET campaigns? 



METEOROLOGICAL CAMPAIGNS 
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0% 10% 20% 30% 40% 50%

Not applicable 

Accepted with no issues 

Accepted with some debate 

Accepted with considerable debate 

Did not accept or credit for 
uncertainty reduction 

How have third party engineers and financing 

entities viewed remote sensing data from your pre-
construction MET campaigns? 



METEOROLOGICAL CAMPAIGNS 
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0% 5% 10% 15% 20% 25% 30% 35% 40%

Never

Rarely

Sometimes

Regularly

Not applicable

FAA requires that a report be filed for construction of 

structures greater than 200’ above ground level 
(AGL). How often do you make FAA filings for MET 

towers that fall below 200’ AGL? 



SETBACKS AND TURBINE SITING 
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0% 20% 40% 60% 80%

2-3D 

3-4D 

4-5D 

Farther than 5D

When designing a wind turbine array with linear 

strings, what is the rule of thumb you use for spacing 
between turbines in-row (please state distance as a 

function of rotor diameters)? 

Developer Only

Developer and 

Owner

Consultant



SETBACKS AND TURBINE SITING 
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0% 20% 40% 60%

5-10D 

10-15D 

15-20D 

Farther than 20D

When designing a wind turbine array with linear 

strings, what is the rule of thumb you use for spacing 
between turbine rows (please state distance as a 

function of rotor diameters)? 

Developer Only

Developer and Owner

Consultant



SETBACKS AND TURBINE SITING 
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0% 20% 40% 60% 80%

1.5-2D

2-2.5D

2.5-3D

3-3.5D

What is the minimum turbine spacing you have seen 

approved for construction by a turbine vendor in the 
non-prevailing wind direction (please state distance 

as a function of rotor diameters)? 

None

1 to 5 

6 to 15 

16 to 40 

41 or more 

Projects 



SETBACKS AND TURBINE SITING 
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0% 10% 20% 30% 40%

3-4D 

4-5D 

5-6D 

6-7D 

Farther than 7D 

What is the minimum turbine spacing you have seen 

approved for construction by a turbine vendor in the 
prevailing wind direction (please state distance as a 

function of rotor diameters)? 

None

1 to 5 

6 to 15 

16 to 40 

41 or more 

Projects 



SETBACKS AND TURBINE SITING 
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0% 20% 40% 60% 80% 100% 120%

Distance setback 

Shadow flicker constraint 

Sound constraint 

In the absence of local or regional siting guidelines, 

select the considerations that are made for occupied 
buildings that are / are not participating in the wind 

project. Select all that apply. 



SETBACKS AND TURBINE SITING 
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0% 10% 20% 30% 40% 50%

500’ 

1000’ 

1500’ 

2000’ 

Farther than 2000'

In the absence of local or regional siting guidelines, 

which distance best characterizes the setback you 
typically use for wind turbines relative to occupied 

buildings that are / are not participating in the wind 
project? 



SETBACKS AND TURBINE SITING 
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0% 10% 20% 30% 40% 50%

Never 

Sometimes 

Always 

In the absence of a requirement to do so, does your 
company as a standard practice perform any preconstruction 
noise impact modeling of the proposed wind project? 

Developer Only

Developer and Owner

Consultant



SETBACKS AND TURBINE SITING 
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0% 10% 20% 30% 40%

40 dB(A) 

45 dB(A) 

50 dB(A)

No sound constraint 

In the absence of local or regional siting guidelines, what 
maximum allowable sound level do you use for the modeled 
contribution of wind turbines on participating dwellings?

None

Some

Most

All

Portion 
in US



SETBACKS AND TURBINE SITING 
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0% 10% 20% 30% 40% 50% 60%

Uncertainty in the sound model

Uncertainty in the wind turbine sound 
emission values

Penalty for directions that are frequently 
downwind

Penalty due to tonality

Penalty when the turbines are located on a 
ridge and receptors are in an adjacent valley

None of the above

In the absence of local or regional guidelines, does your 

company increase the setback due to wind turbine sound in 
consideration of the following (select all that apply)? 

Developer Only

Developer and Owner

Consultant



SETBACKS AND TURBINE SITING 
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0% 10% 20% 30% 40% 50%

20 hours/year real case 

30 hours/year real case 

30 hours/year worst case 

Do not consider Shadow Flicker 

In the absence of local or regional siting guidelines, 

which shadow flicker magnitude best characterizes 
your design target for occupied buildings? Select all 

targets that apply. 



SETBACKS AND TURBINE SITING 
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0% 5% 10% 15% 20% 25% 30%

None 

Blade overhang 

Tip height 

1.1x tip height

1.2 x rotor radius

1.5x tip height

2.0x tip height

In the absence of local or regional siting guidelines, which 
distance best characterizes the setback you typically use for 
wind turbines relative to unoccupied structures? 

Less than 3 years

3 to 6 years

7 to 10 years

More than 10 years

Experience



SETBACKS AND TURBINE SITING 
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0% 20% 40% 60% 80% 100%

None

Blade overhang

Tip height

1.1x tip height 

1.5x tip height 

>= 2.0x tip height 

In the absence of local or regional siting guidelines, 

what distance setback do you typically use for wind 
turbines relative to minor roads / major roads



SETBACKS AND TURBINE SITING 
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0% 10% 20% 30% 40% 50%

Edge of right-of-way 

Center line 

Edge of pavement 

For the road setback distances referenced in the 

previous question, do you prefer to measure relative 
to edge of right-of-way, edge of pavement, or center 

line? 



SETBACKS AND TURBINE SITING 
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0% 10% 20% 30% 40% 50%

No offset 

Blade overhang

Tip height

1.1x tip height

1.5x tip height

2-3 RD

In the absence of local or regional siting guidelines, 

which setback distance best represents the value you 
typically use for participating / non-participating 

property lines? 



SETBACKS AND TURBINE SITING 
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0% 10% 20% 30% 40% 50% 60%

No offset 

Blade overhang

Tip height

1.1x tip height 

1.2x tip height

1.5x tip height 

Which setback distance best represents the value 

you typically use for minor distribution-level electric / 
major overhead transmission lines? 



SETBACKS AND TURBINE SITING 
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0% 5% 10% 15% 20% 25% 30% 35%

Foundation or Excavation Radius 

Blade Overhang 

Tip height 

1.1x tip height

1.5x tip height

Which setback distance best represents the value you 
typically use for underground pipelines such as oil and gas? 

Developer Only

Developer and Owner

Consultant



SETBACKS AND TURBINE SITING 
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0% 10% 20% 30% 40% 50% 60% 70% 80%

None 

Commercially available GIS data

Field identification of roadside pipeline markers 

Publicly available GIS data

Request GIS data from active operators in the project area 

Utility “one-call” or “call before you dig” marking 

ALTA Survey

In-field Ground Penetrating Radar effort 

In-field Hydrovaccuum effort 

Which of the methods below do you use to accurately identify the 
location of underground pipelines such as oil and gas before the 

project is turned over to the general contractor? Please check all that 
apply. 



SETBACKS AND TURBINE SITING 
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0% 10% 20% 30% 40% 50% 60% 70%

Become less restrictive

Stayed more or less the same

Become more restrictive (i.e. larger 
setbacks)

How has your application of setbacks evolved over 

time?



LAYOUT OPTIMIZATION 
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0% 10% 20% 30% 40% 50% 60%

Optimized layout generated by the software 
utilized directly with little or no manual 

adjustment 

Software optimized layout used with only 
minor manual adjustments 

Software used for initial layout followed by 
significant manual adjustment 

Layouts generated without wind farm 
optimization software tools 

To what extent do you make use of wind farm 

optimization tools included in software?



LAYOUT OPTIMIZATION 
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0% 20% 40% 60% 80%

Unique layouts are 
generated for each turbine 

technology. 

A single layout is generated 
and alternate technologies 

are based on subsets of this 
layout. 

How do you typically optimize layouts when multiple turbine 
technologies are still in contention? 

Less than 3 years

3 to 6 years

7 to 10 years

More than 10 years

Experience



LAYOUT OPTIMIZATION 
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0% 10% 20% 30% 40% 50%

Quantitative optimization for 
yield, qualitative optimization 

of BOP costs

Quantitative optimization for 
yield, quantitative review of 
BOP costs for questionable 

locations

Quantitative optimization for 
both yield and BOP costs

When optimizing an array, how much effort do you put into 
incorporating balance of plant (BOP) costs (roads, collector 
system, etc.) into the optimization? 

None

1 to 5 

6 to 15 

16 to 40 

41 or more 

Projects 



SUITABILITY CONSIDERATIONS 
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0% 5% 10% 15% 20% 25% 30% 35%

Met data provided to the turbine vendor, who is 
relied upon to review for suitability.

Layout indirectly constrained  via setbacks

Turbine locations are adjusted based on 
calculated wind flow conditions

Calculated wind flow conditions included in 
layout optimization

Which choice most closely represents the type of pre-
construction MET tower coverage you typically have on your 
wind power sites as they go into construction? 

Developer Only

Developer and Owner

Consultant



SUITABILITY CONSIDERATIONS 
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0% 10% 20% 30% 40% 50% 60%

International Building Code value for 
the project area 

Use the maximum gust recorded on 
site to date 

Statistical method (such as Gumbel) 
based on on-site data 

Statistical method (such as Gumbel) 
in consideration of both on-site and 

reference data 

What is your preferred method for determining the 

50-yr return gust at your project site? 



SUITABILITY CONSIDERATIONS 
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0% 5% 10% 15% 20% 25% 30% 35%

Include an adjustment based on the magnitude 
of the result relative to the IEC classifications 

(e.g. round up to the top of the IEC class within 
which it falls) 

Use a single calculated/prescribed value with 
no adjustment 

Select the maximum value determined from 
multiple techniques and/or input data sets 

Include an adjustment based on the estimated 
uncertainty in the calculation 

Average the result of multiple gust calculation 
techniques and/or input data sets 

How do you treat the inherent uncertainty in the 

calculated 50-yr return gust value? 



COMMENTS AND CONCLUSIONS 

 What, in your opinion, is one of the most significant barriers to optimizing 

the layout design of wind power projects? 

 

Common Themes: 

 Changing or unavailable data:  

• setbacks 

• landowner participation 

• BOP costs  

• turbine selection 

 Accuracy of models (wind flow and wake) 

 Ability to optimize: 

• Many variables to consider 

• Time and budgetary constraints 
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COMMENTS AND CONCLUSIONS 
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What, in your opinion, is one of the most significant barriers to accurately 

characterizing the yield and associated uncertainty for wind power projects? 



Thank You 

 

Municipal Infrastructure Buildings Transportation Industrial Energy Environment 


